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Micromagnetic Simulation of Spin Transfer Torque

Nano-Oscillator Based on Skyrmions
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Abstract Recently, researchers have discovered an excellent novel magnetic structure called skyrmions.
Based on skyrmions, Spin-torque Nano-oscillator is proposed to solve a series of problems such as high en-
ergy consumption and narrow [requency spectrum of traditional microwave generating devices. The re-
search and development of the device are still in the theoretical design stage, so it is necessary to study the
generation and oscillation mechanism of skyrmions in the device. In this paper, micro-magnetism simula-
tion methods are used to explore the influence of polarization current density and DMI ( Dzyaloshinkii-
Moriya interaction) on skyrmion nucleation. We focused on simulated the oscillation behavior of a single
skyrmion in the nanodisk, and the effects of current density and DMI on skyrmion precession frequency
and precession radius are summarized. Finally, the influence of the number of skyrmions on the output fre-
quency of the oscillator is explored, in order to provide theoretical prediction and guidance for the develop-
ment of the device.
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